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Some Characteristics of the Polarization of $/020 60/133/003/026/051/ XX 
Fluorescence of Porphyrines p019/B067 


curve 1 represents the absorption spectrum, curve 2 the Juminescence 
apectrum, curve 3 the degree of polarization as a function of wavelength, 
and curves 4 and 5 the polarization spectra of the first two juminescence 
bands. These results are discussed on the basis of the ordinary theory of 
polarized luminescence, and it is stated that the results may be 
satisfactorily explained only for highly hypothetical additional con- 
ditions. The authors mention another interpretation of the results for 
which they assume that the superposition of not perfectly symmetric 
oscillations causes & great change in the oecillator properties It is 
usually assumed that in the electron spectra of polyatomic molecules 
mainly symmetric vibrations occur} in this case the oscillator maintains 
its direction. This assumption ia related to the neglect of the 

he matrix elements of the dipole transition moment on the 


The authors demonstrate that unsymmetrical 
unt of this dependence: They thank 
tigated, and 


nuclear coordinates. 
vibrations may occur by taking acco 
ua. G. Gurevich for having aynthetized the compounds inves 
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a discussion. There are 2 figures and @ references: 5 Soviet, 2 US, and 
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- AUTHOR: Gurinovich, G. P.; Zhevandrov, N. D. ; Solov'yev, K._N, aN 

DOV _YOV, Se Ss | 
TITLE: llth Conference on Luminescence [Held at Minsk, 10—15 September 1962) 
SOURCE: Optika i spektroskopiya, v. 14, no. 6, 1968, 835-838 


TOPIC TAGS: molecular luminescence, stimulated emission, triplet atate, 
laser : 


ABSTRACT: The XI soveshchaniye po lyuminestsentsii (1]th Conference on 
Luminescence), Was attended by more than 370 Soviet scientists. More 

than 180 papers were presented, The following list indicates the areas of 
principal emphasis among the papers presented and the personalities associated | 
with each area, I. STIMULATED EMISSION: dependence of absorption, scat~- 
tering, and photoluminescence on the parameters of incident nonmonochromatic 
radiation and on nonradiative transitions (P. A, Apanasevich); conditions for 
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coherent spontaneous emission (P. A. Apanasevich and_G, 5S, Kruglik); induced _ 
anisotropy of the absorption factor at high intensities (V. P, Gribkovskiy); 
transfer and Maxwell equations solved for the absence of external radiation 
(B. I. Stepanov); effect of noise on generation of a plane-parallel layer (B. 1. 
Stepanov, A, M, Samson, and Yu. I. Chekalinskaya); autoluminescence ofa 
stack of plane-parallel plates with positive and negative absorption factors 
(A, P, Khapalyuk); effect of active substances inside a cavity on the radiation 
generated (B. I. Stepanov, A. M, Samson, and V. P. Gribkovakly); pipet of 
feasibility of using molecular crystals for lasers AM. _S. Soskin); ruby!Taser 
kinetics (M. D, Galanin); neodymium-doped glas¥ laser kinetics @, P. 
Feofilov). Il. MOLECULAR LUMINESCENCE THEORY: similarity between — 
the Shpol'skiy effect, electron-vibrational transfer in impurity centers of fonic - 


crystals, and the Mossbauer effect (K. K. Rebane and V. V. Khizhnyakov); 


diffusion quenching of fluorescence by additives (B. Ya. Sveshnikov); generalized 
theory of luminescence quenching by additives (A, M, Samson); classical linear 
yacillator mcdel and resonance transformation of light by molecules. (P, P. 
Shory#gin and L, L. Krushinskiy); thermodynamics of photoluminescence 
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(Yu, T, Mazurenko); energy migration in two-component mixtures (V,_S, 
Rubanov). Ill, LUMINESCENCE OF MOLECULAR CRYSTALS: pronounced 
temperature dependence of band half-width in exciton luminescence (Vv. L. a 
Broude, Ye. F. Sheka, and M, T. Shpak); experimental studies of absorption = 
- gpecfra with deuterium-substituted naphthalene (Ye. F, Sheka); ditect transi- 
tion from the exciton zone in the luminescence spectrum of benzene KM. T. 
: Shpak and others); impurity line spectra as indicators of crystal phase trans- 
formations (V. N. Vatulev); polarization changes in the short-wave spectrum 
of stilbenel(V._I. Gribkov, N. D. Zhevandrov, and Ye. 1. Chebotareva); 
qualitative applicability of the phenomenological theory of exciton diffusion 
motion to anthracenecrystals with naphthacene impurities (V. L, Zima, V. M, 
_Korsunskiy, and A, N. Faydy*sh); discovery of intermediate local states in. 
‘ doped molecular crystals (V. P. Kovalev, Yu. V. Naboykin, and others); and 
: triplet state of molecular crystals (Naboykin and nec IV. QUASI-LINE 
SPECTRA: multiplet electron-vibrational spectra in frozen n-paraffin solu- 
tions at 77K to melting point (E._V. Shpol'skiy); dibenzylaminoethylene as a 
solvent in luminescence spectroscopy of perilene and "defectene" 
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(mM, M, Val'dnan and G, D, Sheremet za) § use of isoparaffin to produce sharp spectra 
of dlpha- and 4 (Ve Le Levashin and Kh. I, Mamedov)} fluorescence 


4 
a-methyinaphth 
and absorption spectra of nonmetallic phthalocyenine||in a-paraffine (ls La Bepeonoy)} 
fluorescence and absorption spectra of pyrene in neparaffins (Ly A, Klimovaya)j end 
phosphorescence spectrum of phenanthrene'lin paraffins (P. A. Teplyakoy). Ve. YIELD 

AND QUENCHING OF LUMINESCENCE IN SOLUTIONS: nonradiative luminescence deactivation 

as a function of spectral position (V, V, Zelinskiy)3 nonradiative deactivation of the 
triplet state of excited aromatic molecules in glasslike solutions (Ya Lu Terposarsr 3 
absence of Stokes cutoff (G, P, Gurinovich, Ye, K, Kruglik, and A, Ne Squchenks $ and 

new fluorometric device with modulating frequencies of 11.2 and 131 Me (V. Te 4rokovoy). 
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AUPHOR! Quirinovioh, . Po} Zhevandrov, MN. D.$ Soloviyev, Ke Ms 


TITIS uth Conference on Lusinescence {Meld at Minsk, 10—-15 September 19627 
SOURCE! optika 4 spektroskoplya, Ve lh, no. 6 1943, 835-838 
TOPIC TAGSt molecular luminescence, stimulated emission, triplet state, laser 


CE OF ORGANIC VAPORS: excited states in the gas ph 
th ky batieerioh Me eae of molecules with a structured spectrum | v Grusinsk ue | 
temperature dependence of spectra coders Se Teing page va a ie p ss ettect of 
factor and the average effective excita Y.An Tolkachov 
nals on the quantum yield of the Juminescence of organic vapors (V. P. Klochkov )3 
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and gas-phase study of methyl and ethyl] derivatives of phthalimide (V. T. 
Korotkevich), VII. EFFECT OF MOLECULAR ASSOCIATION, SOL 
PROPERTIES, ETC, ON LUMINESCENCE: concentration quenching of 
luminescence of solutions and the role of molecular association (V. L | 
Levshin); role of energy migration to nonluminescent-associated molecules t 
in concentration quenching (B. Ya. Sveshnikov); concentration effects due to : 
molecular association and solvent action (V. L. Levshin and V, G. Bocharov); 
method of calculating relative number of associative aggregates (4, ». 
Selivanenko and M._V. Fok); development of association in the course of con- 
centration quenching (V. L. Levshin and Ye. G. Baranova); features of dimer 
luminescence of acridir ~ *range and rhodamine B (Yu. V. Morozov); quanti- 
tative interpretation of ->:nperature dependence of luminescence (OF Ps 
Kharitonovaya, I. V. Piterskaya, and N. G. Bakhshiyev); effect of tempera- 
ture on spectral-luminescence characteristics of complex molecules (L. F. 
Gladchenko and L, G. Pikulik); and light-induced orientation of molecules 

(5, 5. Neporent and ©. V. Stolbovaya), VIII. TRIPLET STATES: EPR and 


luminescence study of triplet states of molecules (A. K. Piskunov, 
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- R, N. Nurmukhametov, and D, N, Shigorin); induction-resonance energy 
transfer from aromatic molecules in the triplet state (V. L. Yermolayev and 
Ye, B. Sveshnikova); new method of determining probability of transition of 
molecules from the fluorescent to the phosphorescent state (A, V. Aristov and — 
B, Ya, Sveshnikov); application of pulse spectroscopy methods to porphyrins 
(G. P. Gurinovich and A, I. Patsko); absorption spectra of excited organo- 

" phosphors (V. A, Pilipovich and N. I. Tursunov); and development of 
phosphorescence in narrow-spectrum regions (M. D. Khalu ovakiy), IX. 
MOLECULAR LUMINESCENCE OF INORGANIC COMPOUNDS: concentration - 
dependence of intensity of luminescence lines in the ruby (N, A, Tolstoy and 
A, Ps Abramov); mercurylike centers in ionic crystals as an intermediate 
case between free ions and solutions of complex molecules (N. Ye. Lushchik 
and Ch. B. Lushchika); luminescence of sodium nitrate at low temperatures 
(A. F. Yatsenko and Yu. A, Kulyupin); optical and photochemical properties a 
of Pbl, crystals (I, S. Gorban! and V. M. Kosarev); luminescence of crystals ro 
and solutions of Li, K, Ng, and Ba platinocyanides (A, M. Tkachuk); separate ie 
reports on spectrai cnaracteristics of aqueous solutions of colloidal salts of tae 
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As, Ga, Se, Pb, and Bi (M._U. Bely*y, I. Ya. Kushnirenko, and B. A. 
Okhrimenko); temperature dependence of absorption and fluorescence spectra 
of uranyl) compounds (A,_N, Sevchenko, L, od'ko, and D, 5S. Umreyko); | 
luminescence of Cr jona in glass, and effect of Cr3* fone on the luminescence 
spectra of Cr?* (G, O. Karapetyan, 5, G. Lunter, and D, M,_X yin); Jumi-- 
nescence of rare-carth fons in glass (G, O. Karapelyen’: luminescence of so- 
lutions and crystals of rare-earth compiexes VA. Ts evchenko, V. V. 
Kuznetsovaya, and V. S, Khomenko); and luminescence of? ureny] cations in 

a complex with phthalocyanine (G. N, Lyamin and G, 1}, Kobyshey). Reports 
also dealt with such areas as photosynthesizing pigments, protein systems, 
the application of sp:ctral-luminescence methods to biological problems, and 
the relation between luminescence and molecular structure. 
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AUTH VG 8 Gurinovich, Gs Pes Sevchenko, A. Ney Solov'yevs %. N. 
TpTLas Spectroscopy of porphyrins 
papTOnIcaL: Uspekhi fizicheskikh nauk, V- 19, now 25 1963, 173 - 234 


TEXT: The present review article covers the published literature from 
1935 to 1961. The chapters are As follows: (1) Introductions (2 
Chemical structure of the porphyrin molecules; (3) IR spectra of the 
porphyrins and problems of the molecule structure} (4) The electron Y 
spectra (at sorption spectra, mirror symmetry of absorption and eniasion 
spectra, external effects on the spectra, effect of the pli of the solutiay 
effect of the metal in the case of metal porphyrins, transitions with the 
participation of metastable states)3 (5) Quantum yield and. luminescence 
period; (6) Polarized fluorescence of porphyrin derivatives (maximum 
polarization . in the molecule structure, polarization 
spectra and the oscillator model of the porphyrin molecule); (7) Inter- 
pretation of the electron spectra (theory, experiments, interpretation of 
the vibrational spectra); (8) Spectroscosy of the associated forms of the 
a molecules; (9) Paramagnetic resonance. There are 27 figures and 
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TITLE: llth Conference on sctewecdaaeoineteedier luminescence 


and luminescence analysis) (Minsk, 10-15 Sep 1962) 


SOURCE: Uspekhi fizicheskikh nauk, v. 80, no. 4, 1963, 685-701 


} TOPIC TAGS: laser research, laser resonant cavity, luminescence, 

: imorpanic Laser material, luminescence conference, laser oscil~ 
lation condition, molecular crystal laser, ruby laser, glass 
neodymium laser, Mossbauer effect, organic laser material, trip- 
let state, chlorophyll Luminescence, albumen luminescence, 
luminescence research 


ABSTRACT: The XI Soveshchantye po lyuninestsentsiL (1lith Con- 

ference on Luminescence) was held 10-15 September 1962 in Hinsk, 
More than 370 participants took part, and nore than 180 reports ‘ 
were presented, Considerable attention was paid to lasers. A i 


serles of theoretical works concerning the nroparties of absorp= ‘ 
tion and omission at high radiation intensities and the theory of 
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a resonator in which an ah substance is ra Presented 


Subasion, and scattering of radiation on the intensity of ineident 
radiation gave the derivation by the method of quantum electro- 
dynamics of the dependence of. absorption and dependance of scate 
tering and photo-luminescence’ characteristics on the spectral con= 
position and intensity of {incident nonmonochromatic radiation ab- 
sorbed by the medium and on the probability of nonoptical transi- 
tions. In the report of G. S. Krupiik and P. A. Apanasevich on 
the problem of coherent spontaneous emission, the conditions under 
which coherent spontaneous enission with an intensity proportional 
to the square of the number of emitted particles were discussed, 
and it was shown that under peneral conditions such emission fs 
impossible, The report of V. P. Gribkovskty on forced anisotropy 
of the absorption coefficient was devoted to properties of the 
absorption coefficient at high intensities, and it was shown that 
the absorption coeffictents of a linearly polarized or a natural 
-lisht coineide with absorption coefficients of Lsotrople radiation 
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only at low or very high intensities. The report of B. I. Stepanov _ 
and coworkers on the oscillation of an Lnorpanic plane-parallel 
layer. dealt with the theory of laser resonators. Results of the 
solution of transport equations and Maxwell equations for tnorganic 
layers with a nepative absorption coefficient in the absence of 
outside radiation were piven. The conditions for a stationary 
oscillation were obtained; by calculating the nonlinear dependence 
of the absorption coefficient on the radiation density, the values 
for density and energy release inside the layer under conditions 
of stationary oscillation were determined. The conditions for 
flows of different directions and frequencies were invastipated. 
In the work of B. I. Stepanov, A. NM. Samson, and Yu. I. Chekalin- 
_Skaya on the effect of notses on the oscillation of a bounded 
plane-parallel layer, the light field inside and’ outside the 
resonator in the presence of noises was discussed. In the report 
of Khapalyuk on the possibility of generation of radiation by a 
System of plane-parallel plates, self=luminescence of a pile of 
plane-parallel plates with positive as well as negative absorption 
coefficitents was analyzed, The report of 3B. I, Stepanov, A. M. 
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“Samson,'' and Ve. P. Gribkovskt 1 
a substance on the propertie 

with properties of 

pump power, absorption, luninescence 
thrashold of a Plano~parallel layer; 
calculated. In the work of Vv. Le 
Prikhot'ko, N oF _Prokopyuk,. 

{fn molecular crystals, a four- 

was discussed, 

crystals provide a basis for ¢ 

In the report of A. M. San 


luminescence of 


ory 


on coherence {in a ruby 
The report of A. NM, Bonch-Bruyevich, 
CG. 0. Karanetyan, Ya. E. Karis, M. ON, 
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__Tolstoy, and P. P. Feofilov on luminescence and tnduced radiation 
of a plass activated by neodymium discussed absorption nd“ lunt- 
nescence spectra of siden concaintag 0.1--10k needyaluad? Stimue: 
lated emission in the region of 1.06 u, observed in specimens, was 
investipated at room and nitrogen temperatures. K. K. Rebane 
Vv. V..Khizhnyakov in their report presented results from theoreiscal 
investigations of the MUsabaver cffect. The authors succeeded in 
discovering an analogy between Shpol'skiy's effect, electron-vibrea= 
tional transitions in impurity centers of fonic crystals, and the 
MBssbauer effect. A new.version of the theory of diffusion quench=. 
ing of fluorescence in a solution by means of. foreign substances 
was offered in the report of .B. Ya. Sveshnikov (deceased), A. S. 

_Selivanenko, V,_1. Shirokov, and L. A. Kiyanskayn. Other reports 
presented during the conference on molecular luminescence can be 
grouped as follows: theory of molecular luminescence; luminescence 
of molecular crystals; quasi-line spectra of frozen solutions; yvield 
and quenching of luminescence of solutions; luminescence of vapors 
of organic compounds; the influence of the associntion of molecules, 
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the solvent, and other physicochemical factors on luminescence}; 
triplet states; luminescence of chlorophyll, albumensgand other 
important bfological compounds; molecular luminescence of inorganic 
compounds; and molecular luminescence and chemical problems (re- 
lationship between luminescence and molecular structure, chent- 
luminescence, etc.). Reports on luminascence analysis can be grouped 
as follows: luminescence analysis in chemistry; luminescence 
analysis in biology, medicine, microbfology, and veterinary medicing 
luminescence analysis in technolopy, industry, and geology; and 
instruments and methods of luminescence analysis. 
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SEVCHENKO, AsNef akademik; SOLOV'YEV, KeNe; SHKIFMAN, S.F.3 
SARZHEVSKAYA, M.V. 


si-line electron vibration spectra of porphine and 


: . D '63, 
{hydroporphine, Dokl. AN SSSR 153 no.6:1391 as rae 


1. Institut fiziki AN BSSR, 2. AN BSSR (for Sevchenko). 
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ae Gi GKOVSEIY, V.P.3 GUINOVICH, G.P.; IVANOV, A.T.3 KUZiETSOVA, 
V.V.3 FIKULIK, L.G.; FILIFOVICH, V.A.5 RUBANOV, A.S.5 RUBANOV, 
V.5.3 SAMSON, AM.3 SARZHEVSKIY, A.M.; SOLOV'YEV, K.N.3 
LEKEYKO, D.S.3 KHAPALYUK, A.Pe3 YEL'VASHEVICH, M.A., akader.ik, 
red. 


[Interaction betwen nonequilibrium radiation and matter} 
Vzoinodeistvie neravnovesr.ogo izlucheniia s veushchestvom. 
Minsk, Nauka i tex ika, 1965. 223 p. (MIRA 1833) 


1, Akader.iya nauk SSSR. Institut fiziki. Akademiya nauk Belo- 
russkoy SSK (for Yei'yashevich). 
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| TITLE: Quasilinear electronic spectra of porphin and ite derivatives 
| orren SOURCE: Tr. Komis. po spektroskopii. AN SSSR, vyp- 1, ‘1964, 634-647 


: 
i MOPIC TAGS: absorption spectrum, luminescence spectrum, porphin, dihydroporphin, 
electronic spectrum, line spectrum 


TRANSLATION: ‘The quasilinear spectra of absorption and luminescence of porphin and 
 pydroporphin (ehlorin) and also som of their derivatives, were investigated in 
| erystalline matrices of n-pereffins at TTK. The observed frequency differences are 


>. | gnterpreted. Comparison of the spectra of the porphin end-chlorin-showe that the —— 


‘hydration of the double bond in one of the pyrrole rings does not affect adversely | 
the sharpness of the lines. It is assumed that the absence of splitting in the 

' gpectra of chlorophyl? is due to the fact that the system of extraneous substitutes 
i fe probably complicated ty the presence of a plytel residue. 
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urinovich, G. P.; Patsko, A. I.; Bolov'yey, Ke Nes Shkirean, 8. P, 
TITLE: Polarization of the fluorescence of netalloporphyrins | ok 
SOURCE: Optika 4 spektroskopiya, v. 19, no. 2, 1965, 239-241 


TOPIC TAGS; metal Craspound ZEIT, Sy 
intermolecular complex fluorescence, light polarization, phosphorescence, 
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the first excited level. 
in the spectra and luminescence durations of the metalloporphyrins and aromatic 


compounds « Orig. art. has: 3 figures. 
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Pig. 1. Spectra of Zn mesoporphyrin (1eft), Zn tetrabenzoporphin Neate? and 
Cu mesoporphyrin (right). 1 - Absorption spectrum, 2 -flucrescence spectrum, 
ae CP as spectrum, h ~ polarization spectrum of phosphorescence. 
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AUTHOR: Shkirman, S. Fes Solov'yev, Ke Ne z i 


Ax 
| wITLE: Quasi-line fluorescence geackra OF tetrasaphyrin and tetrabensoporphy 7? 
fReport, 13th Conference om Luminescence held in Khar'kov 25 June to y 
fed 6% 
SOURCE: AN SSSR. Isvestiyae Seriya fisicheskaya, v« 29, noe 8, 1965, 1378-1381, 
and insert facing pe 1378 


ace rerymerm ee I Er pt eorwnctre 


TOPIC TAGS: absorption spectrum, luminescence spectrum, line spectrum, vibration 
frequency, solution property 


ABSTRACT: In this paper 1s reported a continuation of earlier work by the authors; 

and collaborators (Dokl. AN SSSR. 153, 191, 1963) on quasi-line fluorescence a ee 

spectra in unbranched hydrocarbon solvents ‘at Liquid nitrogen temperatures. The } >: 
emission and absorption spectra of tetrazoporphyrin and tetrabenzoporphyrin in A 
n=octane were recorded at 17°K. The tetrasoporphyrin was synthesised by the Lin- ; 
stead-Whalley method, and the tetrabensoporphyrin by 4 modification of the Lin~ 

| stead-Weiss method in which a cadmium complex rather than 4 gine complex was em 

ployed. The solutions 4n n-octane were obtained by dissolving the materials in 

| 


more suitable solvents {chlorobensene or & piridine-acetone ure) and adding 
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small quantities of these solutions to n-octane. Both the emission and absorption _ 


spectra of both materials were rich in lines and evinced a doublet structure. 
Many vibrational frequencies in both molecules were determined; these are tabul- 
ated and their identification is discussed, Some identifications were made dif~ 


ficult by violation of the mirror symmetry rules by tetrabensoporphyrins this dif- 4 


ficulty was obviated by comparing the tetrabensoporphyrin spectrum with the spec~ 
trum of sinc tetrabenszoporphyrin, which more nearly conformed to the symmetry 
rules. Orige arte has: 3 figures and 3 tables, : 
ASSOCIATION: none 
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| TITLE: Quasi-linear electronic spectra of tetrabenzoporphin | 
| SOURCE: AN S88SR. Doklady, v. 161, no. 6, 1965, 1313-1316 


_| TOPIC TAGS: absorption spectrum, fluorescence spectrum, spectrum analysis, non- . 
; metallic organic compound, electron transition _ be 


eee 
ee 


| ABSTRACT: The authors investigate the quasi-linear absorption and fluorescence _ nyos 
spectra of tetrabenzoporphin, from which a whole series of benzoporphins is derived. 

| The tetrabenzoporphin was dissolved in chlorobenzene and small quantities of it : 

' were introduced into a hydrocarbon. The quasi~line spectra were photograrhed with | 

| & @lass spectrograph ISP-51 with long-focus UF-84 camera. The spectrum was analyzed 

dn detail and both differences and similarities of the room-temperature absorption 

| spectra of tetrabenzoporphin and the porphyrins are discussed in detail. A table | 

' 4s presented of the frequencies of the normal oscillations of tetrabenzoporphin, ee 

: based on the study of the quasi-line fluorescence and absorption spectra correspond- 

| ing to four electronic transitions. The results are compared with those obtained | 

| by others. The causes of the peaks in the absorption band are explained, Some (o— 
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TITLE: Quasiline electronic spectra of metal derivatives of tetrabenzoporphin and 
pntnalocyanine 


. S0UCE: AN SSSR.\ Doklady, v. 169, no. 1, 1966, 77-80 


' pOPTC TAGS: electron spectrum, vibration spectrum, metallic organic derivative, 
phthalocyanine, spectral line, line intensity, molecular interaction 


ABSTRACT: ‘this research was motivated by the analogy between complex compounds of 
porphin derivatives with metals, on the one hand, and biological substances such as 
chlorophyll on the other. The authors succeeded in overcoming some of the earlier 
difficulties in the study of the fine structure of the electron-vibrational spectra 
of porphyrins, by creating conditions under which the quasiline spectra are suffi- 
ciently sharp to permit a vibrational analysis of the fluorescence absorption spectra 
' She procedure is similar to tnat used earlier for nonmetallic ompounds (Izv. AN SSSR 
| ser. fiz. v. 29, 1378, 1965 and earlier), n-octane being used as a host matrix for 

' the investigated substance. The spectra were ootained with an ISP-51 spectrograph 
with a UF-@4 camera. Detailed data on the spectra of tetrabenzoporphin, mgnesium- 
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' tetravenzoporphin, zinc-tetrabenzoporphin, magnesium-phthalocyanide, zinc- 
phtnalocyanide, and phthalocyanine, together with the frequencies of the resolved 
lines and their relative intensities, are given. The comparison of the metal- 

: Gerivative spectra with the spectra of the free bases leads to the conclusion that 

| the general character of the vibrational structure does not noticeably change upon 
introduction of the metal, and that most frequencies can be compared for both types 

| of compounds, tetravenzoporphin and phthalocyanine, with the exception of the most 

' active frequencies. The changes of the corresponding vibrations in the series free 

- base - magnesium - zinc are analogous for both the tetrabenzoporphin and phthalo- 
cyanine, showing a similar influence of the metal atom on the dynamics of the © 
molecule in both cases. ‘The authors thank_T. F. Kachura for preparing the investi- 

" gated compounds. Orig..art. has: 2 figures and 2 tables. ; 
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KCZLOV, V.P., dotsent, kand.tekhn.nauk; SCLOV'Yzy , Ra., asgistert 


Characteristics of work done with the comparator at the 
Department Geodesy during the poriod 1952-1959, Trudy 
MIIGAIK n0.44:65-76 '61. (MIRA 14:7) 


1, Moskovskiy institut inzhencrov geodezii, aerofotos"yenct 
4 kartografii, xafedra geodezii. 
(Measuri: tapes--Standards) 
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Pine - Anur Province 


Protect the strip of pine on the Zavitinskly State fara, Les. 1 step’ 4 no. 7, 1952. 


UNCLASSIFIED. 


Monthly List of Russian Accessions, Library of Congress, September 1952. 
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Title : Ferest Restoration on burns in the Coniferous - 
Drond-Leaf Forests of the Far East. 
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5-12 


tbatract: This article cives a classification scheue of the 
burns in the coniferous - broadleaf forests of the 
Far Eost. ‘With record to the seeding sources, 
the turns are div:ded into 2 groups, and with 
repard to the condition ef the remains of the tree 
stand and tic general trend in the process of ra- 
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‘bs Jour: RZhDiol., No 12, 1958, No 48736 


tural renewal, three types were separated within 
rth group. Along with taking stcch of the groups 
and types, a nunber of measures are recomended 
directed tovard the irmproverent of the sanitary 
eenditicons of the remaining tree stands on the 
burns ond toward the generation of the destrped 


tree etands woth predominant coniferous and de- 
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Title : On Measures of Helping Along the Natural Re- 
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{n-ta lesn. kh-va, 1957, No 3, 19-21. 


Abstract: No abstract. 
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AUTHOR: Solov'yev, Le 
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TITLE: 7 oride electrode in a ceramic casing for 
use with the 3MMT (EMIT) 


PERIODICAL: Referativnyy zhurnal. Avtomatika 1 radioelektronika, 
8, 1961, 17, abstract 8 V1L45 (Tr, in-ta okeanol 


NO o 
AI SSSR, 1960, 39, 85-88) 


TEXT: The technology of preparing the electrode (BE) and 
its casing for the electromagnetic occan current meters is discuss- 
ed. The casing is made of chemically pure oxide. The el- 

£ a silver ribbon or id, tically coat- 
ed with a r si chloride. The main advantage of such an 
electrode is i . e time. The characteristics of the 
electrode are as follows: t 0.17 mV/hr, temperature CO: 
efficient 0.45 mV/degree, resistance 800-1500 ‘ohms. 2 figures. 3 J 
references. [ abstracter's note: Complete translation, oi 
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8 of the properties of Cu-Al alloys in the soltd hoe? 
17 17 ' 


See 


TITLE: High«cemperature anonal fe 
solution region 


| SOURCE: Yubfileynaya konferents{fya po firiko-khimicheskoau analicu. Rovosibirsk, 
_ 1960. Ficiko-khimicheskty analiz (Physicochemical analysis); trudy konferenteff. :_:. 
in Kovosibirsk, Ied-vo Sib, otd. AN SSSR, 1963, 32-39 Dae 1 
' JOPIC TAGS: solid solution, solid solution transition, activation energy, vacancy: 7 
mobility, copper alloy, aluminum alloy, high Ceapereture anomly, alloy paysical oe 


a =k alloy crystal. structure 
ABSTRACT! Karlicr ot’ dies showed: (see) esses Ce Be Houska,-B_-L.-Auerbach 
¢ ; Se Pte 4959, 2 598: Wa. bd iad Fe eS ‘ 


Appa Physes_¥e_30)_nios 10; : Wo. Be Ragens ako 
= Usenekty, Eristallogrefiya,-¥--5, 000-4, 1960) chet_eol{é-Cu-Al sclutioc : 
: undergo high temperature transitions eccompanted by thermal effects aad enonalous- 

vartations in heat capacity, electrical reetativity, and sechan{cel properties of =... 
the alloy. The present study favestigated these anomelfes {m detafl for solid : 
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Cu-Al soluttons of varying concentration. Special attention was peftd to solutions | 
near the solubility Limit because of the possible ebrupt changes {nm the concentre- — 
tion limits, Tests using very pure (from 99.952 pure and 99,95% pure Al) and 
technically pure alloys heated up to 800C showed thats% 1) the anomalous changes 

at increased temperatures in the properties of solid Cu-Al solutions are caused 
neither by impurities nor by changes in the limits of solubility of Al tn Cu; 

they are rather connected with the ordering processes within the alloy; 2) in 

alloys close to the solubility limit the ordering process may be supplemented by 
another process connected with the changes in the solubility Limft for TC400C; 

3) the kinetics uf the ordering processes within the Cu-Al alloys depend, however, 
very much on the purity of the alloy; an increase in purity shifte the ordering 
process into the lower teuperature region. The assoctated decrease in activation 
euergy {8 probably related to the increased mobility of the excese hardening 
vacancies which, otherwise, become bound by the impurity etous. Orfg. ert. hes: 

3 ftguree and | table. 
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56~3-42/59 
Solov'yev, LeD. 


The Dispersion Relations of S- and P-Waves of the Reaction of 
the Photoproduction of Mesons in First Approximation with Re- 
spect to 1/m (Dispersionnyye sootnosheniya dlya S- 4 P-voln 
reaktsii fotorozhdeniya mezonov y Pervom priblishenii po 1/m) 
(letter to the Editor) 

Zhurnal Exsperin. i Teoret, Fiziki, 1957, Vol. 33, Nr 3 (9), 
PPe 801 - 803 (USSR) 


The matrix element of the R-matrix of transition correspond- 
ing to the photoproduction of a megon by @ nucleon can be 
written down in the form 


+ 
oT oe Cd hae oe Sa, 95 4(2) 
<7 Rly rp (Pp) +a-p > (bss Fas 


+ V/2[ 55 TJ, 4,)) Wie Here k, qy p and P, respectively 


denote the momenta of the photon, meson, the initially extst- 
ing and the resulting nucleon. The YN, here describe the 
spin iad abtadited (chaps shape in the center of mass system is 


fiven. The A, as functions of W satisfy certain dispersion 
relations given here. Within the domain of the not observable — 
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AUTHORS: Kukin,V.D. ,Solow'yay,l.D,,and Frenkin,A-R. sov/155-58-3-31/37 
TITLE: Approximate Equations for Virtual Photoproduotion (Priblizhennyye 


uravneniya dlya virtual 'nogo fotorozhdeniya) 


PERIODICAL: Nauchnyye doklady vysshey shkoly. Fiziko-matematicheskiye nauki, 
1958, Nr 3, pp 169-177 (USSR) 


ABSTRACT: In the paper of Logunov and Soloviyev [Ref 17 the dispersion 
of an electron at a nucleon with the production of a Remeson 
: (N+e-PN+e+) is considered. In the lowest approximation (with 

respect to e) it concerns the emission of a virtual photon the 
interaction of which with the nucleon leads to the production of 
the meson. In / Ref 17 this kind of interaction is denoted as a 
virtual photoproduction. Dispersion relations for the amplitude 
of the process are obtained in [Ref J. In the present paper, 
by phase investigations the authors obtain approximate equations 
from these relations. At first the dispersion relations in the 
system of the center of mass are written. Here especially the 
region of small energies and the S- and P-meson waves are con- 
sidered (m-stoin the dispersion relations). The restriction to 
finitely many waves permits (as in the case of real photo- 
production partially to overcome the difficulties combined with 
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AUTHORS: Logunov, AcAc,y Solov'yev, LD» __ gov/155-58-4-34/34 
TITLE: Dispersion Relations for Virtual Photo Generation (Dis- 


persionnyye sootnoshentya dlya virtual 'nogo fotoroshdeniys) : 


PERIODICAL! Nauchnyye doklady vysshey shkoly. Pisiko-matematicheskiye 
nauki, 1958, Nr 4, pp 217 - 225 (USSR) 


ABSTRACT: The authors consider the dispersion of an electron at 4 
nucleon with generation of 4 f - meson (N+ 6 > N+ @ +Tr) . 
Approximately 4¢t concerns — the radiation of 4 photon by 

an electron, whereby the interaction of the photon with the 
nucleon leads to the generation of the meson. The process is 
denoted as virtual photo generation. Dispersion relations for 
the amplitude of the process are obtained. It is assumed 

that for high energies the amplitude is constant as a function 
of the energy. The assumption leads to the occurrence of 

(in general undetermined constants in the dispersion re- 
jations. By the postulate of gradient invariance, however, 
these constants can be uniquely expressed by integrais of the 
imaginary part of the amplitude. The relativistic spin 
structures for the amplitude can be chosen so that the dis- 
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._ Soloviyev, L. D., Tentyukova, G. N- S0V/56-37-3-61 /62 


Numerical Solution of the Statistical Dispersion Relations of 
the P-wave of Photoproduction 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 37, Nr 3(9), pp 889 - 890 (USSR) 


The authors found the exact numerical solutions of the sta~ 
tistical dispersion relations for the P-amplitudes of photo- 
production (taken from references 1,2). Work was carried out 

on the basis of the method of the reduction of linear singular 
integral equations to regular Fredholm equations (cf. Muskh- 
elishvili, Ref 4), which was suggested by Omnes. Transition 
from the singular equations to regular ones occurs at the fol- 
lowing conditions: The dispersion phases near the threshold 
and in infinity tend towards zero; the solution of the regular 
equation is finite and in infinity it has the same value as 

the solution of the singular one. For the phases the values ob- 
tained from the statistical equations of Chew and Low were 
taken, the solutions of which were obtained by G. and F. Salz~ 
man, and which were also computed by Tentyukova on the "Strela" 
computer. The regular equations for photoproduction were ob-~ 
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Numerical Solution of the Statistical Dispersion S0V/56.-37-3-61 /62 
Relations of the P-Wave of Photoproduction 


tained by the method of successive approximation on the com- 
putor "Ural" at the OlYaI. Some conclusions resulting from the 
solution are discussed. Thus, it was found among other things 
that the electric dipole amplitude does not depend in static 
approximation on the magnetic moments. The results are com-~ 
pared with those of the experiments by using measuring results 
of the differential cross sections in the range of 160 - 260 Mev 


(Refs 7,8), dq. (ppp) /a N= A+ Bcos @+C cos’ 0. In the dia- 


gram c/qbgse° 28s plotted as the ordinate and E lab 29 the ab- 


scissay C is measured in the units (A/y 2}? and the meson mc- 


menta q,in the c.m.s., in the units Been s q° #VY1<q. The 


curve traced out in full corresponds to thse exact solution, 
the dotted curve to the approximated solution of reference 1, 
and also the experimental measuring points are plotted (near 
threshold). It was found that the exact solution describes the 
measured values much better than the approximated solution, 
but the curve of the exact solution has a steeper slant than 
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the measured values. The authors finally thank A. A. Logunov, 
S. V. Fomin, and N. N. Govorun for their interest, A. Ms. Baldin 
for discussions and for placing his paper at their disposal 
before it was published. There are 1 figure and 6 references, 
3 of which are Soviet. 
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ve 40, now 2, 1961, 597-608 


TER’ oa study cf the a interaction in Mardeistanm representation always 
involves 1 scudy of the y + 17% ¢ m reaction. This process is 
essentially correlated with baryons in interstediate states and must be 
represented by graphs exhibiting 4 nucleon- or a nucleon hyperon ioop 
(Fig. 1). It ig shown here that the theory of dispersion relations 
allows ovbaining ‘*s same results for this proceas as does the perturba- 
tion theory. The crocess has been already 3° udied by M. HM. Gourdin and 
A. Martin (iuovs Cis. 16, 78, 19600) with the aid of double disperaion 
relations. They obtained a homogeneous equation for the amplitudes of 
the process and a picn-resonance approximate 30lution which does not 
erevear to stand to reason from the physical viewpoint. The author of the 
present paper proceeds from the ordinary, one-dimenaional dispersion 
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relaticen in tae observable region, by asouming 24 to be valid without 
aaubtraction. Yhysical considerations ancw that if dispersion relations 
with one suotraction hoid for scattering. dispersion relations without 
any subbrastion must nold for phetoproduction, due to the gradient 
invariunes. To make the digpersicn relation yield an inhomogencous 
equation with : non-zero solution, one must Lake account of the far 
singularities, abeve ail those corresponding to the nucleon-antinucleon 
pair in an intermediate state in the unitarity condition. The one- 
dinecaional dispersion relation for the process considered 
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ob) SE ae (3 ay s); (13) (13) 
7 én 
morn sre tern (ImF),. in (10) contains a region of non- -observable angles at 
low energies); In F » (InF)_, + (InF).e 3 a nucleon mass, y - pion 
mass, q and k - pion and aiotan nonentua, respectively, 3 = (a5 + as)° ; 
s = (q,- a3)” ; (the subscripts of q hold for the three pions of the 
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 itioe q?/s ; f - P-wave amplitude), and then led to an exact solution, 
namely 1) if for v7 @ 


me 
6 (v) —0 (8(v) ~» ev", a> 0). 
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f 4 
holds, one obtains: f(y) = exp{¢(¥) + s£(v) | , and 2) if for ¥ > o@ 
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This solution is only then unique if Ca, = ula in infinity tends to 


a 4 os oat 
“\ like 1/v". Cm constant. with the amplitudes of photoproduction for 
the two models of pion resonance 


‘ i? 
Vv —b, 
: b= feast <b V>udD 


Wmbdvcy 
(1/2) (v. +5 — vy, ae. eo (43) 


one obtains (44) and (45) 


£(¥) = Ae! (rg (v), . 


fe (v—vy)t (Py ayy 
20) WFO Wy FO vy) | 
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Ih. 6 == 7 (2/26) (v + 8’ —v,), 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652310017-5" 


"APPROVED FOR RELEASE: 08/25/2000 TA REESS: POateReC topes t00t7: 5 


oe 


3/056 /61/040/002/031/047 | 
Photoproduction of pions on pions 3192/3201 


or - 


f(s) = Ae*9 (), 
(9) = (a=) (one +) + O73 X (46) 


(v-bb—vy) 2h 
Vv, FOV b] Jew me Ad) 
“| lv, + Terbov yoo J 


PAS ae err Z (46), 


‘respectively. These phases and solutions are presented in Figs. 2 and 3 


for the resonance parameters v, * 425, d = 0.4. G. Byalkovakiy, 


A. Yurevich, ~. S. Isayev, and M. I. Shiroxov are finally thanked for 
discussionga. There are 3 figures and 9 references: 3 Soviet-bloc and 
6 non-Soviet-bdloc. 
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AUTHORS + Solicviyev, L. D., Bialkowski, G., Jurewicz, A. 
TITLes Equationa for the photoproduction cf pions on aue}Heons 


accounting for pilon~pion interaction 


PERIGDICAL: Zhurnal eksperiauntal'noy i teoreticneskoy fiziki, v. 40, 
no. 3, 1961, 339-847 


ion aBp dea at gnali 
TEXT: &yuatisons for the partial pion poe or 
ne gth of sande mo repregenta- 
ha roe de % the strength of the Mandeisia 

energies have been derived on 3 é Gs fie ine 
ee Cini-Pubini approximation and witn regard to nucleon aoe pee 
pion pion interaction. The pion-pson interaction is introduced into th 

«' wy aoe + ae es cies : 
equations by picn-pion photoproduction aaplitudes idea acer = we 

‘ don fen-pd t. : Saale eare naa 
earlier paper (Solevtyev, dnETF, 40, =97, 1963}. Picn-p 


t . : nigct:s . 
Ke nts imution cniy to isatope-acalar phovoproductvion amp} i ades 
tmakeo a OC mor DutaoN Likg a ; sonut Gt ace 
; ronse@qyecneé, piom-pionm regenance on states with Jel) f th 
RS & CONS Gaerne, hLOM-PLOMm Fest 


Y ¥ nee + vA ™ te no 
exist at ali} yields @ contribution only te these amplitudes te Ag: 
contribution ie made by pion-nucleon resonance. The amplitude fs - o- 
ROMP TU, On 4 4 aon 
i i ends on the high-energy singularities. n the 
production on pions depends on the high-energy é 
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hyjuationa for 6 pmoteproductian J 

eupreisiin fer the former thera appears a parameter that depends cn the 

amplitudes of the processes px >NA and wx 9NR in the region considered. 

This makes it possible to write formally a system of equations relating 

the amplitudes of the proceseus PN-7"N and gtr NN to the 2N and 

SA amplitudes. This syatem contains no new parameters. For the tige 

being it 19, nowever, not possible t9 take high energy conc riputicng inte 

cangidéeration, and data on the procesges3 ge 7s and "i-97N mugt t+ taken 

from ¢xzperigents. Thus, eguaticns are conaidered here only fer tne 

amplitudes of the process fN -78N, into which the experimentall; deter- 

mined parameter cf the process 7X aK enters. The formulation of these 

eqguations requires a discussion cf the extensive kinematics and the 

unitarity condition for the proceyges fN-+AN and ytrNn, Which ia pre- 

sented in the geccond part of the praesent paper. The kinesatics of the 
rest 


former hus been investigated repeatedly, and tnat of the latter is 


treated by a method of Jacob and Wick {Ann .Phys.7.404,19599), In the 
aecond part, the spectral representation accerding to Mandelis: 
invariant amplitudes of photoproduction i3 written firsts 
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a 2 ve a, . 
HY (s, s, j= (B | Se) (sche tier) + (32) 
1 \A(y 4 Ge 
x :) y—t ta axay 


ASS) (x, y) = Ala’ (y, x). (33) 


ALD (x. y) 
(x—s)(y—s) * 


a s 1 
i“ u 
: n’ 


H 
a aa) = Blt a as 2 (34). 


to. a 
u By = 3 


‘Pp 
(a) di (a) 
Bi, SoG eg - mB. 


This representation is supposed to be valid without any subtraction. : 
Confining themselves to the low-energy range, neglecting the amplitudes | 

FP, H, etc., and making use of the Cini-Fubini approximation, the authors y 
obtained this representation in the following way: 
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@ @ »b (x) ax 

(a - 1 1 1\_ (a) 141 i 

Hy )(a,8,t) = Born term + Tage Sree sans (x,t)+5 05 “ar 2 er wae 
é 


ve where alt). In af) for #N RN and & , b, = In n{®) for yronn, 


a;* (s,t) corresponds only to 4 pion-nucleon intermediate state in the 
unitarity condition. The singularity with respect to t begins at 16ue and 
can be expanded in a Taylor series. When neglecting the phases D, F, etc. 
of pion-nucleon scattering, this expansion reads ; 
al) (s,t) - alt)(s) + (t-t,)al%) (0). In order that a{*) (st) contains 

2 
no unobserved angles, ty is replaced by the thresholds to a w2uK yesh? 


Kehresh * w(2m+p)/2 (mest). Substituting (35) in 
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i 
i 
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(ech det Ap, fOlm my 29 Pe ba 
Mis ci dx Are[ —— Tesi M+ 


“1 
| +m (WV — m) P ty p’ 
af tT Wy Le [ _7@ ) Prey) (4 ~ a*) P, (x) 
2V ( +E; + qx) P,(x) 7T E; $m (W +m) +q Wh Hy+ 


Card 4/7 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652310017-5" 


“APPROVED FOR RELEASE: fea ce CIA-RDP86-00513R001652310017-5 


$/056/61/040/003/016/031 
Equations for the photoproduction... B102/5205 


q(W ~m) P,, (3) (1-3) P, ua 
Bs (a5 o— a0) [Pe ~ eran ata aE | 4 
qe (2) 
i . . 
Ei, = C \ dx-5- Bis pt ee) Dis Pass (x)— 


(Vie — my Arai) N+ \ + WT os. Ey te qx) [Pu(x) — 


~_ ; 
q(v ea) 1) — g(t — a8) [dre Pi (2) + Dre Ge S| ln + 


Ey+m 


~ CE + my (0 + 
v aN = les ole 
+f © 5 (oen [Pe Té en 
Pras (4) 
att — 2) | Aaa Pile + Dea eee |h a + 2 [Prey + Peet Mh, 


rye 
iby! ee sy! ae 

Ars = \— i Brs at Yea ’ : {3 ee (@—n 
Card 5/7 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652310017-5" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652310017-5 


5/056/61/040/003/016/031 
Equations for the photoproduction... 3102/3205 : f 
Whereas the last 7 K 


one obtaine the integral equations for photoproduction. 

integral for the isotope-vectorial amplitudes vanishes only in (35), the 
reaction yuna makes a contribution to the isotope-scalar amplitudes. 
Neglecting the non-resonant %N phases from (35), one obtains 


18,3, 0) = (BP — ZO) (ator tete) +t) PoP (44) 
for the isotope-soalar photoproduction amplitudes; the by are given by 
tO) = gadise IT" — ope TS" Ife 
(39). 


b(t) = My — BTS + og TE |e 

by (1) 0, be (t) = — (mg, /16XE) TI", : 
There are 1 figure and 15 references: 6 Soviet-bloc and 9 non-Soviet-bloo. 
The three references to English language publications read as follows: 
J. Le Uretsky et al. Phys .Rev.Lett.1,12, 19583 S. Mandelstam, Phys.Rev.112, | 
4344,1958; W. R. Frazer, J. R. Fulco Phys.Rev. 417, 1603,1609, 1960. 
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AUTHORS ; Soleviyey, L D., Chien Ta ‘ung-mo 


a et 


TITLE: Phenomenological description of pion-pion interaction 
PeRIObICALt Ghurnal eksperimental'noy i teoreticheskoy fizikt, vo 42, 
no. 2, 1962. 526 - 537 


Text. The avthors consider low-energy pion-pion interaction procesass. 
Resonances are assumed to exist for two pions with isotopic apin 7 ain the 
P state and for three pions with isotopic spin ( in the P atate. Tha pro- 
essces are discussed with #eynman diagrams, under the assumption that 
hypothetical "biptons" and “triptons" are exchanged These particles are 
reipectively denoted by B(x) (spatial and isotopic spins 1, mass ny) and 
Try ; : a . Ls ‘ - 
P’ (a) (spatial apan t, isctopie spin 0, mass Bp} « The nucleon fora 

5 

1 


iV ; . 
5 are calculates. The bipion contributes only to Pv n> *he 


< 


; ‘ 5 
*Tipron anly to Fy 2° Pion-nucleon scattering ia conaidered using data 


from J. Bowceck et al. (Nuovo Cim.. 16, 918, 19604 196") and the 
two-pion resonance width ¥ = 0,176. Discussion of of 
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$/053/62/042/002/ 034/65: 
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charged pions yielded the pion radius orley = 0.38 (0.5% £)}. Moreover, 
- pioneplon scattering, decay of the neutral pion, photoprudustion of piors 
Oh prong, and inelastic scattering of pions fros nucleons ia discusazd 
The Pipion apd Uripion wodels which are equivalent to the resonance 
approximation sn the dispersion relations are very useful in ertablishing 
connections between Low-energy pion-nucleon processes L-. L. Nemeno:, 

V. A. Meehcheryakov. B. & PFeoktistov, and Shen Chiung Hua are thanked for * 
discussions and numerical calculations, There are *! figures and 14 refar- 
epsees: t Soviet and 13 non-Soviet. The four most recent references to 
Buglish-language publications read as follows: N P. Samios. Phys. Rev., 
det . ots Hew-sen Wong, Phys. Rev., $21, 289, 196%; R. Hofstadter 

et al Phys Rev Lets., 6, 290, 293. 1964; J A. Anderson «t al Phys 

Hey Lett. 6. 368, 196!. 
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eens: NUGeNOV, Le Le, Solov'yev, L. D., khonskiy, D. I. 
paces Doth Sha 
boca? she role of the bipion in the éeneration of a pion in 


nucleon-nucleon collisions 


ties éihurnal eksperincntal ney i teoreticheskoy fiziki, v. 42, 
NO. 5, 1962, 1263-1284 


SLAY; Hlthesto only single-neson éraphs have been considered when dL 
calculating pion generation in NeN collisions (Phys. Rev., 123, 669, 1961). ;/ 
2% this pyuper, the contribution of "bipion” graphs to the differential 
Cressecuctlion of the resetion N+ Namen + i+ N is caiculated. Attention 
2a conTined to inciégent mucieons of energies between 600-1500 Kev, so that 
the enercy of the nucleon and meson in the final state lies close te the 
(335 } resonance energy, and therefore their interaction need only be 
considered in the resonant state. It follows fron the law of the conserva- 
tion of isotopic spin that the particles aust have ? o 1 in the 
sntersediate state. For 2a Jo] and an energy of §.7 « (p-picn mass), 
wo besons are in regonant interaction, go the resonant state plays the 
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Goninant role in the tipion excnange discussed here. The reaction 
te pon + pe nis considered and the bipion contribution is 


é 


calculated. Given that the incident proton is ata high energy level and 
is scattered through a small angle, we obtain ik 
%, 


[Var (2 + 2.41)? on u sin Ogg / MP) (GH - MD (pp + MyM APT Xx 
<4 (p,) (2 Lqkd + Ekg) ¢ — # (0k) 4} %(—r) * (3)- 


ODP. 


pisprvet Ube Sg es) mt, — ky. 
K4'(P,) F\ mee ¢ pa wr RN A ) 


Here p, and p, ure the momenta of the protons (Pp, is that of the target 
sroton) g is that of the final proton, neutron and n* mogon; B} + q = 0, 
“45 nucleon mass, X are two-component apinors; 
the bipion nass; G ana 7%) stand for the isotopic- 
and the magnetic moment of *he nucleon; with 


66, nf = 22.4 and a formula by Hohler (Nuovo Cize, 16, 
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565, 1900) for the 6-33 phase, the crosa-section was calculated and 

concured with that for a single-meson graph. It was found that up to 
toy the contrioution of the bipion graph does not exceed 9-107, of the 
ontribution of « single meson. It increases monotonically with the 


initial energy. There is figure. 
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